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Inflammatory Bowel Disease (IBD)
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IBD therapy development timeline

Orals Biologics
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Azulfidine (sulfasalazine) Remicade (infliximab) - UC
Pharmacia & Upjohn — 1950 J8&J; TNF- 1998

Remicade (infliximab) - Cr
J&J; TNF - 2005

\
Cortef (hydrocortisone) Imuran (azathioprine)
Pharmacia & Upjohn — 1952 Prometheus — 1968

Rheumatrex (methotrexate) Deltasone (prednisone) Humira (adalimumab) - Cr
DAVA-1353 Pharmacia & Upjohn — 1972 Dipentum (olsalazine) Abbvie; TNF -2007
Alaven — 1990

Cimzia (certolizumab) - Cr
UCB; TNF - 2008

Purinethol (mercaptopurine)
Teva— 1954

Asacol (mesalamine)
Warner Chilcott - 1992

Tysabri (natalizumab) - Cr
] Biogen; ct4B1, c4p7 - 2008

Humira (adalimumab) - UC
Abbvie; TNF - 2012
Simponi (golibumab) - UC
J&J; TNF- 2013

Entyvio (vedolizumab) — UC/Cr
Takeda; «4p7- 2014

Entocort (budesonide)
AstraZeneca — 1997

Stelara (ustekinumab) - Cr
J&J; 1L-12 / I1L-23 - 2016 (prejected

(Morphic Therapeutic)
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Genetics of IBD predisposition — many associated variants
pointing to known drug targets
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Personalised Anti-TNF Therapy in
Crohn’s disease (PANTS)

Prospective uncontrolled observational cohort study of 1610 anti-TNF naive patients from
118 UK sites treated with infliximab (n=955) or adalimumab (n=655).

* Minimum 12 months follow-up
* 25% of patients experience PNR at week 14
* 40% of patients in steroid free remission on drug at week 54
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* The development of antibodies to anti-TNF therapy



Genome-wide association studies (GWAS)

Primary non-response
(PNR) group
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PNR compared to response and remission
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PNR compared to grey zone, response and remission
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Evolution of anti-drug antibodies
with or without detectable drug
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Anti-drug antibodies (ADAs) were measured serially at trough using the
IDKmonitor total ADAb ELISA assay (see Nice et al., Aliment Pharmacol
Ther. 2021 for validation)



Association to time of antibody development
A strong signal on chromosome 6
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Understanding the sighal on chromosome 6
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HLA-DQA1*05 underpins the association
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HLA-DQA1*05 underpins the association
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HLA-DQA1*05 underpins the association

Top SNP
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No evidence of effect heterogeneity

Effect &
heterogeneity
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Additionally, carriage of HLA-DQA1*05 was associated with higher
maximal anti-drug antibody titers (Piiximab = 8%1071°; PL4alimumab = 0.002)



Evolution of ADAs by genotype & immunomodulator
(ADA titre 210AU/ml at any time)
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Evolution of ADAs by genotype & immunomodulator
(ADA titre 210AU/ml at any time)
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Evolution of ADAs by genotype & immunomodulator
(ADA titre 210AU/ml at any time)
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Evolution of ADAs by genotype & immunomodulator
(ADA titre 210AU/ml at any time)
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Evolution of ADAs by genotype & immunomodulator
(ADA titre 210AU/ml at any time)
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Potential clinical implications of DQA1*05 association

The clinical implications of this association need to be explored before
incorporating this marker into personalised treatment algorithms to
maximise benefit and minimise harm from anti-TNF therapy

Questions:

1. Should infliximab monotherapy be avoided in the ~40% of Crohn’s
patients who are DQA1*05 +ve?

2. Is this finding relevant to anti-TNF treatments in other diseases?
3. Is this finding relevant to other biologics?



Next: Anti-TNF immunogenicity in IBD BioResource

e A cohort of 35,000 IBD patients, many on anti-TNF
with linkage to health records and therapeutic drug monitoring for some

* Ongoing work on linking the drug monitoring data to research records

e 1115 patients with secondary loss of response and 3062 with sustained response
(phenotyping work by Qian Zhang)

Research questions:
e Further refining the HLA signal, searching for secondary associations

e Can we show: DQA1*05 carriage - higher risk of loss of response?

AR

IBD BioResource
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Potential clinical implications of DQA1*05 association

The clinical implications of this association need to be explored before
incorporating this marker into personalised treatment algorithms to
maximise benefit and minimise harm from anti-TNF therapy

Questions:

1. Should infliximab monotherapy be avoided in the ~40% of Crohn’s
patients who are DQA1*05 +ve?

2. Is this finding relevant to anti-TNF treatments in other disease?
3. Is this finding relevant to other biologics?



Higher risk immunogenicity rate to second anti-
TNF in patients patients who developed antibodies

against the first one

HMO-4 Immunogenicity to second anti-TNF therapy (IMSAT):
implications for sequencing of biologic therapy rree

Neil Chanchlani , Simeng Lin , Amanda Thomas , Ben Hamilton , Rachel Nice , Desmond Chee , Nick Kennedy , James

Goodhand , Tarig Ahmad

Results Patients who developed immunogenicity to
adalimumab (first) were more likely to develop
immunogenicity to infliximab (second) (64% vs 40%, p <
0.001), and patients who developed immunogenicity to
infliximab (first) were more likely to develop immunogenicity
to adalimumab (second) (34% vs 20%, p = 0.002).



Sequence comparison between infliximab and adalimumab
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“Sequence comparison between infliximab and adalimumab.
The CDRs are highlighted by black frames and labelled. The residues that platy crucial roles

in the antibody-antigen interaction are framed with blue frames. Adopted from Hu S et al”
from Liu et al. PLoS One 2018

Follow up is needed, please email me if you are interested!



HLA 4D by drug

HLA-4D-DOAL*05 01 dom

ada
HLA-4D-DOAL*05 05 dom
2 29E-04

ifx
HLA-4D-DOAL*05-01 dom
2 13E-08

ifx

HLA-4D-DOAL*05 05 dom A

6 70E-03

ifx&ada
HLA-4D-DQAL*05.01 _dom
» 49E-07

LN
S
s

ifx&ada
HLA-4D-DOAL*05 05 dom
3 39E-05

10

H

——
22U

l“N.

I




Visit

Infliximab & Adalimumab

« CRP*

« Drug and total anti-drug antibody levels *

* Faecal Calprotectin *

* HBI

* QOL - EQ5D, VAS, CCUQ-12/IMPACT IlI

* Serum for RNA *

* DNA (Visits 1 and 5 only) *

* BMI, Medications, Hospital Admission, Surgery,
local lab tests, ADRs

¢

Infliximab Only

* CRP*
* Drug and total anti-drug
* HBI

\ 4

antibody levels *

* BMI, Medications, Hospital Admission, Surgery,

local lab tests, ADRs

* Assay performed at central lab



Understanding the signhal on chromosome 6

* The region includes the human leukocyte antigen (HLA) genes
involved in immune response

* We have predicted the HLA alleles using statistical imputation
techniques and have verified their accuracy

* Repeat the analysis at 2D and 4D resolutions and AA residues
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